Guns have long affected the health of the American population. The preponderance of evidence showing that guns harm the public's health suggests that regulating civilian access to guns should be universally embraced. Yet, action on guns has been vanishingly small. Why? At core, the inaction reflects a clash between our knowledge and our values. Despite the compelling public health argument for better gun control, we have not been able to grapple with the social meaning of guns, which informs the values that shape the public conversation. Doing so will require public health to engage in transdisciplinary work that pushes the field's boundaries.
A public health approach to guns W hy do guns continue to cause as much death and disability in the United States as they currently do? This special issue on the social meaning of guns includes papers that grapple with the meaning that guns have taken on, and how that meaning, perhaps larger than the object itself, has come to dominate the gun debate in the US (Metzl, 2019a, b) . This comment considers how public health has perhaps fallen short in understanding the social meaning of guns and the implications it has for the role of public health in tackling gun violence in the country.
Public health's role starts with the consequences of guns themselves. More Americans die from guns than from motor vehicle accidents and have done so for several years now, especially as deaths from the latter have been declining and death from guns have been on the rise. Further, for every American who dies from a gunshot, there are 2-3 times more people who are injured by a gun. Firearm injuries are in turn associated with protracted recovery periods and a long-tail burden of mental and physical health consequences (Kalesan et al., 2019; Rowhani-Rahbar et al., 2019) . Data on the mental health consequences of guns remain hard to come by. Available evidence, however, suggests that those who are shot and survive, their families, and their communities are likely to have a high prevalence of mental disorders that are disabling in the long term. This burden of death and disability occurs on a backdrop of the high prevalence of gun ownership in the United States. Americans are about 4% of the world's population, but they own nearly half of the world's handguns-the gun type that is associated with the overwhelming majority of gun deaths and injuries.
The science of firearms and health remains substantially underfunded compared to the burden of disease (Stark and Shah, 2017 ). Yet, we know enough to know that the high prevalence of guns is the primary driver of gun-related death and disability and that having fewer guns would undoubtedly result in fewer such adverse consequences. By way of example drawn from natural experiments, when Connecticut passed a 1995 law requiring background checks to obtain gun permits, gun homicide dropped by about 40% and gun suicide dropped by about 15%. Conversely, when Missouri, in 2007, repealed gun licensing requirements, gun homicide and suicide increased by 25% and 16%, respectively (Kristof, 2017; Metzl, 2019a, b) .
Public health and gun culture The United States therefore faces a gun violence epidemic that, in theory, should be largely avoidable. This has been well articulated in the past decade and represents the cornerstone on which the public health approach to gun violence has, predominantly, since rested (Hemenway and Miller, 2013) . Yet, the challenge of guns and gun-related violence remains intractable in the country . It is true that a series of high-profile mass shootings-particularly ones in Newtown, Connecticut, Las Vegas, Nevada, and Parkland, Florida-have, episodically, galvanized efforts toward gun safety reforms, particularly in the Democratic party. However, meaningful legislative change that can influence the gun violence epidemic remains elusive, despite public health's best efforts.
Why have we then not seen more effort to come to terms with an issue of profound public health consequence? The intransigence on this issue can in part be attributed to the overwhelming power of commercial interests who have invested millions of dollars in maintaining a profitable status quo. The issue, however, has more complex roots than just commercial interests. It is clear that the social role of guns in American life has created support for the continued widespread availability of guns. The social meaning of guns is a construction that shapes values and expectations, informs and inflects the public conversation, and sets the bounds within which any conversation around gun safety reform can take place.
This has important implications for how public health engages with this issue. If public health evidence suggests that we should be moving toward fewer guns, but we are collectively far from doing so, it behooves public health to ask: why does what we know not become action? And, as a corollary, how does public health grapple with a deeper social meaning of guns that challenges the potential course of action to which the science points?
At the intersection of knowledge and values An understanding of these questions is perhaps best grounded in a first-principles approach to the intersection between knowledge and values, asking the fundamental question: what does it really mean to "know" something? (Galea, 2017) Public health is fundamentally a data-driven science, confident in its approach that sufficient data will ultimately illuminate what the causes of health are so that we intervene to maximize health. To say that we "know" something, within the context of public health therefore, emerges from the work of many, through iterative research, writing, and debate. The scientific method and the rigor of peer review exist to provide a framework for this work of justification. Our tradition of discussion and argument allows population health scholars to further refine what we know. This process is, by design, neither easy nor quick. Yet, for us to call "knowledge" what may have started as an idea, a hunch, means we must engage with each step along the road from supposition, to proof, to, ultimately, consensus around a given issue.
Values (Galea, 2013) . A consequentialist approach to public health reflects a fundamental truth about values-they tend to catalyze action. When we genuinely care about something, particularly when it is an injustice in need of correcting or a matter of lives to be saved, it is difficult to remain a spectator or to limit our activities to the accumulation of knowledge for its own sake. Our values push us to mobilize our knowledge in pursuit of healthier populations, guiding our priorities toward the areas where we can best make a difference. This becomes particularly relevant in public health in cases where societal values may not be aligned with what the science suggests improves health. In this case, including, perhaps in the context of guns, the clash between our values-as embedded within gun culture-and what the science suggests-that we need to have fewer guns-becomes a barrier to action.
Where public health falls short
It is this clash between knowledge and values that ultimately represents the gap in public health's work on guns. It is a limitation that is perhaps most responsible for a wholesale national inaction on guns despite robust and ever-growing public health evidence of the health consequences of guns.
How can public health then be informed by this limitationand move forward-through an understanding of the confluence of knowledge and values? When knowledge and values align, as is the case, for example, with polio eradication, the work of public health becomes relatively straightforward: we know what to do and we care about doing it, leaving only technical questions about COMMENT PALGRAVE COMMUNICATIONS | https://doi.org/10.1057/s41599-019-0322-x how we can achieve our stated ends through the best possible means. Matters get much harder when knowledge and values do not align, as is the case with guns. While the argument for doing something about guns, from a public health perspective, is overwhelming and incontrovertible, national values are far from aligned with this public health goal. For example, to many Americans, gun ownership is considered a right, not a privilege that can be regulated. These values create an impasse, one where knowing is not enough, and where tangling with the fundamental meaning of guns that challenges knowledge must be a core function of any public health approach to gun violence.
This mismatch makes a strong case for public health to engage in questions about the social meaning of guns, thus pushing the science of population health to better understand how guns are valued and the role they play in cultural and civic life.
There are some early indications that public health is coming to terms with this perspective. A "Call to action" around guns issued by the Association of Schools and Programs of Public Health-the largest professional association of academic public health in the world-noted that "there is a specific imperative for innovative approaches developed at the local community level that allow for effective communication about the issues in compelling language" (Branas et al., 2017) . This call to action opens the door to grappling with the complex narratives around guns that underpin the gun debate in the country. A small body of public health literature has emerged that aims to quantify the contribution of "gun culture" to the gun violence epidemic. One analysis, for example, showed that being a part of a "social gun culture" was associated with 2.25 times greater likelihood of gun ownership (Kalesan et al., 2016) . In that study, "social gun culture" was assessed using four questions that examined whether an individual's "social circle thinks less of them if they did not own a gun," "family thinks less of them not owning a gun," "social life with family involves guns," and "social life with friends involves guns." This work serves as the start of a conversation about the social meaning of guns and how it may play into the persistent presence of guns in American life, contributing to a public health crisis that, at face value, should be preventable.
Yet, to the extent that this remains a relatively new issue in public health, it suggests that public health has much work to do. In the defense of public health, grappling with the social meaning of guns requires a transdisciplinary approach that substantially pushes the field outside of its typical disciplinary comfort zone. While academic public health readily and often speaks about a kinship with fields such as anthropology, sociology, history, and the humanities, in truth, these areas are relatively marginal to the mainstream of population health science and public health practice. However, the disciplinary perspectives that these areas offer represent an essential component of public health's coming to terms with the social meaning of guns, how it informs values, and how those values intersect with what we know. The field of sociology, for example, is equipped with research tools and theoretical methods that can be utilized by public health scholars to grapple with the concept of social values and how they apply to the gun culture in the United States. Sociology can help us understand how social values function to sustain group identities over time and why some values are more intractable than others. It can also help us think reflectively about the intersection between our own values as public health scholars and those of the people and groups we study (Carlson, 2015; Yamane, 2017; Whitehead et al., 2018) . Public health can also benefit from social-historical scholarship that provide an understanding of the complex relationship between racial oppression and guns, gun violence, and gun control (Johnson, 2014; Dunbar-Ortiz, 2018) . Knowledge from these studies will help public health scholars understand the social roots that fuel the national debate around guns in this country. Taking a multi-disciplinary approach will push toward action that can mitigate the consequences of guns and gun violence.
Conclusion
The fact that the social meaning of guns has evaded public health for so long reflects the disciplinary limitations of the fieldsimply put, public health has not historically been particularly adept at understanding culture and symbols that inform the dominant narrative. Fundamentally, the business of public health is saving lives and improving health. But what does public health do when lives seemingly do not wish to be saved? Guns represent an important case for public health thought and action. As firearm research accumulates, fueled by a recent rise in gun-research funding, we run the risk of furthering an imbalance between knowledge and values-knowing ever more how we may best, in theory, mitigate the consequences of guns, while failing to understand how the social meaning of guns shapes values that effectively limit any effort to act on this knowledge. This reality strongly calls for a public health approach to gun violence that makes understanding the social meaning of guns one of its core functions. To do so will require work across disciplines and imaginative scholarship to the end of finding the intersection of knowledge and values that can promote the public's health.
